The effective rate of Fluctuating Beckmann (FB) fading channel is analysed. The moment generating function (MGF) of the instantaneous signal-to-noise (SNR) is used first to derive the effective rate for arbitrary values of the fading parameters in terms of the extended generalised bivariate Meijer's-G function (EGBMGF). For integer valued of the multipath and shadowing severity fading parameters, the probability density function (PDF) of the instantaneous SNR is employed. To this end, simple exact mathematically tractable analytic expression is obtained. The Monte Carlo simulations and the numerical results are presented to verify the validation of our analysis.
where E{.} denotes the expectation, γ is the instantaneous signal-tonoise ratio (SNR), and A θT B/ln2 with θ, T , and B are the delay exponent, block duration, and bandwidth of the system, respectively. 
where Ω = µ(1+η)(1+κ) 2
, µ is the real extension of the multipath clusters, γ is the average SNR, and m is the shadowing severity index. Moreover, 
where ̺ 2 = p 2 q 2 . When µ and m are even and integer numbers, respectively, the PDF of γ is given as [8, eq. (10) ]
where 
where Γ(a) = ∞ 0
x a−1 e −x dx is the Gamma function. Substituting (1) in (5) to yield
The following identity [9, eq. (10)] can be used in (6)
Accordingly, we have
Using the integral representation of the Meijer's-G function [9, eq. (5)] in (8) to yield
where j = √ −1 and R i for i = 1, · · · , 4 is the i th suitable closed contours in the complex r-plane.
With the help of [10, eq. (1.1.6)], the inner integral of (9)
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It can be observed that (10) can be expressed in exact closed-form in terms of the EGBMGF as follows 
One can see that the EGBMGF is not available in MATLAB and MATHEMATICA software packages. Therefore, this function has been calculated in this letter by employing a MATHEMATICA code that is implemented in [12, Table II] .
Effective rate using PDF approach: The expectation of (1) can be evaluated by the PDF as follows
When m and µ are integer and even numbers, respectively, J of (12) can be computed by plugging (4) in (12). Thus, this yields
With the aid of [10, eq. (1.3.14), pp. 38], the integral in (13) can be calculated in exact closed-form expression as follows
where Numerical results: The numerical and simulation results for the ER against average SNR for K = 1, η = 0.1, ̺ 2 = 0.1, A = 2 and different values of µ and m are presented in Fig. 1 and Fig. 2 , respectively. In both figures, when µ or/and m increase, the performance of the ER becomes better. This refers to a large number of the multipath clusters and less shadowing effect at the receiver, respectively. In addition, the ER over Beckmann fading channel that has not been done in the open literature is also explained via inserting m → ∞, µ = 1, and r = ̺ 2 = 1 in (11) or (14). Additionally, the provided results demonstrate the performance of the ER over η − µ and κ − µ shadowed fading channels that are deduced via using specific values for the fading parameters of FB fading model [8, Table I ]. 
Conclusion:
The ER over FB fading channel model which includes wide range of the fading distributions has been analysed using two different exact expressions. The MGF approach is employed first to derive the ER for arbitrary values of m and µ where its expressed in terms of the EGBMGF. In the second case, m and µ are assumed to be integer and even numbers, respectively and the PDF is used to obtain simple exact closed-form analytic expression of the ER. The results are provided for different scenarios via utilising various values of the fading parameters as well as the special cases of the FB fading channel. 
